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required skills and cerebral processes. - - . L
anic Premise. Reading requires "the synthesis of auditory and visual
' : skills,'and therefore inolves almost all ‘the” brain.

. Objective: Discusses models in terms of research’ mental growth,- - {: L
|, Sources: ' A wide range\ of books ‘and Journals was conau'lted .

Stages of > prefeading skills require an adequate spoken vocabulary,
Reading N
. _ the ability to name letters and pictures, good memo for

spoken sentences and manual dexterity in copying patterns.’ ‘

Learning to read 1nvolves the abiligy té link the separate .
phonemss in a word with the. printed material. An auditory ‘

method “is better than a visual one for teaching the majority
. of children. ' - ‘w‘ L

. v killed reading depends on knowledge of word probabilities ‘

- . . in speech. It consists 1argely in confirming guesses. The

v*ﬁ . ;": ‘ - skilled. reader may go directly from the visual input.to: ‘e ‘

. ' comprehension without the intervention of the speech system.

- Brain . Reading requires the collaboratioh of ‘the tyo sides of the

Processes brain, since the left.brain deals w1th speech and the right

C ey p¥ain is more Skilled ‘with visuo—spati l material. Poor = /|
\ , readers may have right brain superiori y, being skilled | /'/ '

\; in such arts as arcﬁ;tecture,.painting,\sculpture, : j,///fi- .;;i
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-'~process many words

V1n “The

- I
Information QEocessing Models.of Reading v

/ YA Developmental Approach. o

/

/ \‘-"
‘/ Jane F. Mack Orth ' '

, Reading is ‘an inte ative activity that involves

the whole. braln includlng the 1 t and right hemlspheres and the

brainstem activities of atten ion~and alertness., The ability to

-relate the printed word with the spoken word seems to be different

from either the aud1tory r visual skllls.-

The skllled reader B

o

canFlimlnate the actual soundlng out of words and may go directly

from visual -patterns pf words to meanlng.

AN

'nto speeqh motor programs (Libenman Cooper

(21).

He must however,

Shankweiler and. uddert—Kennedy; 1967).' High speed reading

conslsts .largely/of selectlng the 1mportant words since printed

text is highly edundant. Thus Goodman (1970) (15) has spoken of

the piycholin‘ istic guesslng game.° However the chlld must learn

the whole prepcess of llnklng the printed word to the spoken word, -
| ‘ Detailed accounts of models may be found 1n “Theoretical

Models and Processes of Readlng“ (Slnger and Rudell 1970) (30), and °
iterature of Research 1n Readlng, with. Emphasls on Models*,

<

(B§V1s F/.B: 1971) (ll). Since models are hased on research this '

c1ar1ffed-our understanding of the\ieadlng process.; The folf?w1ng

A ]
.

-topic Fwill be‘discussed:

I. -READING SKILLS , .
E ' L 3N
II. LEARNING TO READ v
’ . o §
III./ SKILLED READING . > ‘ 2
IV. |CEREBRAL HEMISPHERES AND READING DIFFICULTIES e -
/ F.
3 . _ ! "-‘ ..
] 3 .

'




Models of Reaginq.

7. PRE-READING SKILLS
T 3
/v Readlng readiness’ depends on: a basic set of pre-readlng

skllls. The most important is language ablllty. Jansky and de

Hirsch (1972) (18) Carrled out a comprehenslve study of pre-reading ;

skills., They tested 347 children towards the end of Kindergarten;

-

and then retested them at the end of Grade 2. Out of nineteen tests
that were given.in the Kindergarten, five were found%}o be most ‘
predictive of reading performance in Grade 2. The fi;;\tests in -
descendlng order of their contrlbutlon to reading performance were?

1. Letter naming Nomge Syvolds'l0-50%, @ vrows - R
2., Picture naming ' _
3. Gates Word Matching .. _ : c

4, Bender Motor Gestalt . i
5. Sentence memory (Binet)., - ' o 3

, This battery identified three out of four children
. / ) ' I - N
who failed in Grade 2, and three out of four who succeeded. Jansky

s
identified the follow1ng skills required for learning to read from

/- the above tests° they arelisted in decreaslng order of the1r 4

contribution to readlng.

a) Oral language '
b) 'Verbal pattern matching (spoken or wrltten) .
c) Visub-motor organization
d) Verbal pattern memory.

L}

»
i

"he £inding: therefore ‘form a model of pre-reading -

skills. The young chi} needs a well-developed skill in spoken o

languagel as well the ablllty to store and recover. v1suo-spat1a1

.rﬂﬁormatlon 1nc1 dlng visual patterns of letters and words’ W1th_

v -

partlcular emphasi

’

on left-rlght or1entat10n. These two basic -
skills invqive'both ain hemrspheres. In addltzon the child needs
the notcr'skiils of speegch and writing, since he~learns the5shapebof '
the‘letters and words as mych by ccpy1ng as by reading.‘ He/also’

needs the ability to direct \and maintain.attention. .
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I1.LEARNING TO READ. o e

\ L Bateman (1969) (2) also made a‘study of the relation
‘between pre-reading and reading skills. She diVided Kindergarten
" children into groups according to their performance on the'uisual
andtauditoiy subtests of the Illinois west of Psycholinguistic
Abilities‘(ITPA). The average child scored, nine months higherfon
the auditory tests than on the visual tests of)memory. Haif of the.
auditory group and half of. the visual group were,given training in
Grade I by an auditory me thod (the Lippincott ‘Program) and the other
two halves were taught by a visual method (theJScott, Foxesman Program).'
Bateman found that,the.auditorytchildren learned more
‘rapidly than the visual children, and that audi%ory training was
superior to visual training'for all groups. She concluded that -
ohiidr;n who prefer the visual modality are handicapped{in reading,
and that all ¢hildren should be taught by an auditoiy method.
b ‘ Until a child can isolate a phoneme within a spoken ¥
word, he is unable to match the Spokep mord with the printed’ one.
{ The phonemé”us the smallest unit of speech' for example, the word
5“tin"'contains three phonemes but only ongﬂsyllable. Liberman
» ‘Shankweiler, Fischer and Carter (1974) (22) have shown that phoneme

segmentation is more difficult than syllahle segmentation and is

i perfected later, between 5 and 7 years of age. The child becomes

\\ aware of the elements of speech  as he.relates them to the printed
word. The viSuai ohiid may acﬁieve‘the ability to hear and
isaglate the phoneme somewhat later than‘the auditory child.

Any ‘model of learning to read must be founded upon
_spoken language with spec1al emphasis on the ability to hear and

<

‘record the sequences of phonemes within & spoken word. This

S
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sequencing ability.is often defec ive 1n1th¢ popr reader, He may ’

. reverse the.order of letters within a pylnted Word. The severel'
“handicapped Chlld may even reverse syllfbles withln a spoken wofd
(Clarke 1974) (9). Bod@r (1935 (4) reported that 63% of poor SUJML
.'readers are unable to hear the separate phonemes and to code them .
into the v1sual patterns of the prlnted word | These chlldren u$ually
have good v1sual abllrty. The rogn051s for/chlldren who have both
visual and auditory-difficultie is véry poor, Zlgmond (1969) (33)

o

= found that poor readers were i ferlor to normals on all of -the N
!

took,, but only one of the four visual
L

eleven auditory tests that,the
tests differentiateddbetween the groﬁps. This one was the digit-
symbol test which Zlgmond regarded as a SYWbOllC process.
Thus- 1t is leg'tlmateito regard reading as the
process of coding the printed symboLs into spoken words. The learner
must memorize the relatlon between the spoken and the printed word'
this relatL?nshlp is a cross modal one between sound and sight.
Myklebust’ (1971) (27) has reported Fhat syllablcatlon (for example:
"match-ing") is the Sklll that- d1sd1ngu1shes most strongly between _
normal and severely handlcapped children. Poor readers have d1ff1culty'
dln matching temporal patterns with spatial ones, even when both are
:visnal, as with flashes of llght ‘and dot patterns, (Blank and Brldger
1967) (3). Bryden (1972) (7) found a high correlation Between matching
skills and readlng-ablllty for poor ‘readers, but ‘not w1th good readers, .
Fisher and Rubensteln (1975a ang b) (13 14) have shownls(lQ
'lthat when chlldren are glven visual and audltory tasks (plctures and
spoken words), Sklll in integrating the modalities 1ncreases w1th
age from Grades I through Vv, .\However this 1mprovement shows a
decreaslng relatlonshlp\w1th.the ablllty to process v1sual or audltory

materlal individually as, the chlldren grow older, Cross-modal 1ntegratlon v

. <
5 N . 6
. .
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. seems to be a sklll separateyérom the.skllls of audltory or v1sua1

. . , ) . 1 ) . "
processrng. . o ) ‘.

/ g
Poo; readers often have 1nadequate pronunc1atlon
possibly due to an 1nab111ty to hear the.sepérate sounds in words,
Chall (1967) (8) found that speech training 1p sequenc1ng alded by

manual poantlng %ZJps ‘many poor readers, Such chlldren may also have

~an 1nadequate v1sua1 representatlon 3 the prlnted word in memory.

A

They may be unable to recognize that a prlnted word is spelled '
incorrectly (Mackworth and Mackworth, 1974a) (23). They may also be

unable to notice that two words sound deferently when only the'

order of the ‘letters. d1st1ngu1shes the two words (for example.'

loaf-foal). (Mackworth and ‘Mackworth, 1974b) (24) (Mackworth 1975)(25),

The Chlld who has difficulty. in reading due to -,
env1ronmental deficiencies cap usually be brgﬁght up to normal

standards but the child whose braln 1s dlfferent from those of hlS

*

‘ peers may never achljve the normal standards of . readnng, although

he may be ab1e to learn: enough to functlon 1n the WOrklng world. He’

. may, however, excel in other d1rectlons.

Research has shown that there is little benefit for

the poor reader in working with visuo-perceptual programs or with

physical -exercises. These skills do not help him to read better.

(OtDonnell 1968(28), Hammill, 1972 (16), Martin,1973, (26), Dubois

and Brown, 1973(12)) The Hartmans (1973)(17) have pointed out that '

the ask-oriented approach is now becomlng more popular. Reading

must Be taught by reading experlence. It is a hlghly SRe c1f1c sklll.
" Thus learning ;o'read refquires the ab111ty to hear '

and undenstand the sounds of speeoh and to record them mentaliy in

-the correcdt order. The pugil must~learnAto relate the shapes and.
\ . ' . .

sounds of letters, progressing to the relation between the printed word

“»

sy e D o -

LY
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rand its sound. ' The ability to translate a temporal sequence into

"a spatial one is a vital part of learning to read. .

Y -

 III, SKILLED READING. . L ) o

4

The skiﬁﬁhﬁ reader does not need,tg%pay attention
‘to every letter or even to every word;‘ Indeed,lge.does not nééd
to translate all the words into speech, spoKen or silent. Much- N s
of hlS speed comes frqm the ability to go straight from the Visual |
1nput to the meaning. This ability is related to prediction. Crosby
and Liston (l968) (lO) presented a series of models that show how.-
the. development‘of reading skill involves a progress1ve Simplification
of the reading process. Ehe initial level contains the whole process .
from the Visual input ‘through motor speech ‘and hearing to final‘/J’
comprehension: “How can I know what I said until I hear it?" With,
Afincreasing skill, the actual sounding out is eliminated, and the
. reader goes from the motor programs of speech to the;recognition
of meaning., In skilled reading the reader may leap}from visual
recognition of the printed word to comprehension., , 7 ' é
This ability to comprehend the written word Without(
coding it into speech patterns arises from the reader s knowledge
of ‘language probability. . He can guess w1thlconsideraple accuracy
what will come next, since he has'already an understanding-of what
the material is‘describing.' His reading consists largely of'confirming
his guesses by matching the printed word to a- stored visual pattern
already activated. Goodman (1970) (15) and Smith (1971’(31)l 1973, (32))
‘have argued that skilled reading means the reduction of uncertainty'
about the meaning of the text.‘kWithout.the'cognitive understanding

-’

that the reader brings to the text, no amount of know1ng how to code .

J‘

Vthe printed word into sound will help the reader to understand ‘what -,

. “ N
’ [
o4 .




he has read. It is POSSlble to teach\someone to sound out - ChlneseA o

. symbols without uﬂderstandlng ‘a word.. \ '\\‘ -

i ) s
brain can learn to recognize: the meaning

‘transformations of print (Koiers and Perkins, 1975 (20)). Pesner-

the name match may occur first. The rule match involves the ecognition
: gh may I8 maren 2 fe

it normally .takes longer than.the’name match. Boies' (1 71)’fg;i;;:;a"

~ between visual and non-v1sual information 1n°read1ng. When the reade}*

_he is spec1f1cally looklng for them. Even young readers can get the

the brain is unique to humans.  The left hemisphere usually lenta;ns

) £ o LA\ o : c .‘1' 8_
) 5 S . - Models of Reading. = -

The visual input is the $$Sié process.in reading. The

idden in the most bizarre"

(

Lewis and Confad (1972) (29f have shown tha there are at least tﬁreev*”"“”

separate stages in recognltlon of letters an@'words by adults. The e

phzs&cal match normally takes p;ace most rapP y,.lt is affecte&'by

o
visual confuslon,ydecay and rotatlon. The visua

“cgde preserves the

actual spat1al organlzatlon. The name match is affected by acoustlc

confusion with other.stored names. It shbws\a lef .to;rlght processlngff

order. When the physical match is more difficult, ag.with rotation,

that two items fall into the same category, suchvas “»iving things";

that physical matches of letters are unimpaired even when the patient

is aphasic.
Smlth (L973)(32) pointed out that there is a trade—off

understands what he is readlng, he needs to pay minimal attent1 n.

to the process of‘convertlng the v1sua1 symbols into silent speech.

He needs to recognlge only a &stter or two in a pred1cted¥word to

verlfy h1s guess, Thds he usually farls to notlce Mmisprints unléss -
Mxv/

\

sense of a passage from a few key words and often ?readﬂ words that

"

are not on the pr1nted page but make sense.

.

I. CEREBRAL HEMISPHERES AND READING DIFFICULTIES.

" The dlffenentlatlon of. the left and tight sldes of

L4

, .
. ) T
.
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| the speech center and also controls the skllledvflght hand The

' rlght hemlsphere deals with visuo-spatlal act1V1t1es such as matching
a printed letter with lts memory image. Klatzky (1970)(52) projectedrmf‘ggv

< B letters to the right and-left hemispheres: the subject was-asked to
.decide;}fkthe.létter matched one in a set that'@ad‘been-shown ”

Breviously. Reagtion times were fasStest when ‘the letfers were

s "processed Ry the right hemisphere._ Damagevtd the right brain may"

alsa 1nterfere with the ablllty to return the eyes accurately to :

the beglnnlng oftthe next line. ’

® X ‘ . . ’

»
h

'h Many chlldren wlth 1nadequate laterallzatlon may: have ‘

» “ujifflculty with verbal SklllS. Bryden (1970)(%) reported ‘that boys }
. ith opposite laterallzatron of speech and motor functlons may show v

. a s1gn1f1cantly higher. proportlon of. poor readers than those-with

normal laterallzatlon. Inadequate laterallzatlon may cause reversa 8

R of letters and even syllables, Many boys with read1ng problemsamay
- ® (1) _
.perform well on spat1al tasks. Bannatyne (1973)/found that such '

‘~

‘ 'h children did. well .on P1cture Completlon\ Block Des1gn and Object

©

Assembly tesﬂsof the WISC. Many famous creatlve people have been

and'hlgher mathematdcs all of which appearlto'be rigHt brain»skills%
| Mackworth and- Mackworth (1974b)(24) found that there
‘was no dlfference between gooy and poor readers in the abllity to
‘1d;;t1fy pictorial detalls by pbintlng, both groups showed a w1de

range of Sklll. When however students were asked to relate a simple

¢  word to a complex plcture, the poqu\readers ‘took longer than the
good ones  to decide that the word,was not related to the picture.‘
. Conclusions., : , - R

- - ’ . A‘ Readlng 1nvolves the 1ntegratlon of many dlfferentt

*\{g partslof the brain. The young learner must be ‘able to hear ‘and

“ ;1-0

left>-handed. They may eXcel in palntlng, photography, sculpture, musig;'v»
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